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Detection and Qu antification 
-"7J-J h ^= m 5T5fIcaT"f^idsj>fJ^^ 

" p M iTtn >ppi Tf&TTONS 
This applic/tion is a continuation-in-part o! 
U s s M 07/297. IBs/filed -on January 13. 1989 which is 
a'continuation-in-Zrt of U.S.S.N. 07/182.501. filed on 
April 18. 1988, vftich is a continuation-in-part of 
U.S.S.N. 06/87yfl02, filed on June 4, 1986. 

=-Tr T | n OF T HF TMvTMTTOM 

This invention relates to a substantially 
purified human Biu 9 ene related product. plOO, and. more 
particularly, to detection and/or quantification o P 100 
in the biolooical fluids of humans usin, monoclonal 
antibodies which are capable of bindino to this protein. 

nrrrimirr " r TH * tnvfintioh 

Rat neuro/glioblastomas induced by 
transplacental injection of ethylnitrosourea carry an 
onco/en. that is detectable by transaction -" -use 
NIH 3T3 celis. <Shih et al.. Nature (London, 90 2« 
264 (1981). Schubert et al., Nature .London, «»^™ 
227 .1974,,. This gene was designated a**. <S=h.chter 
.! .1 . Nature .London, 312, S13-516 .1984,, It -« 
Tound hat the ^ gen. «. "lat.d to. but 
from, the gen. that encoded 

receptor (EGFR, . The transf ected NIH T «!!. d P 
. novel 18S.000 d.lton tumor antigen «pll» tWt 

• • A «t r piis were transf ormea oy 
detected when the recipient cells 

other oncogenes. (Padhy et al., Cell 28. 
(1982) ) . 
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The human homolog of the rat nsn oncogene has 
been isolated and termed c-e^B-2 or HER-2 on the basis 
of its close relationship to the human EGF receptor gene 
(also known as the c-^B-1 gene) . (Yamamoto et al., 
i Nature 319: 230-234 (19B6), Coussens et al.. Science 
230 1132-1139 (1985,). The hu-an HS* protein has been 
reported to have a slightly higher apparent molecular 
weight of about 190,000 daltons. (Gullick et al., Int. 
j cancer 40: 246-254(1987)). The DNA sequences of 
0 the rat and human clones which have been isolated 
predict a 1260 amino acid protein product of the OS* 
ge ne that is colinear and about 50% identical with the 
predicted ar.ino acid sequence of the 'EGF receptor. The . 
level of sequence homology of the extracellular domains 
5 of the human EGFR and the c-fij^B-2 is about 43%. 

HER-2/nfiii differs from EGFR in that it is 
found on band q 21 of chromosome 17 whereas th< . EGFR gene 
is located of band pll-pl3 of chromosome 7. The HER- 
2/nsu gene generates a messenger RNA (mRNA) of 
20 which differs from the 5.8-10 *b ^script s for the 
egfr aene Finally, the protein encoded by the HER 
2/1 gene has been found to have a molecular weight in 
t^ange from about 185,000 daltons to about 190,000 as 
compared to the 170,000 dalton protein encoded by the 

25 EGFR gene. product 
By analogy to the EGFR, tne usu y« 

appears to be a transmembrane protein consisting of a 

cysteine-rich extracellular region of about 6 am no 

.ei«U. a transmembrane domain, and an intracellular 

30 Portion of about 560 amino acids consisting in part of 

tyrosine kinase domain. 

Biochemical studies have revealed that the 
pl65 protein is glycosylated and accessible to .nt.sera 
in intact cells, consistent with its localization at 
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cell surface. P 185 appears to be the receptor for an as 

vet unidentified ligand. 

While a single point mutation occurring in the 
transmembrane domain of the protein converting .valine 
5 residue to glutamic acid was responsible for activation 
of the rat csu oncogene, no such mutation has been found 
to occur in the human Dfiu. gene. It is statistically 
unlikely that such a mutation would occur in the human 
homolog because two adjacent nucleotide changes would be 
10 needed to generate the same mutation in the 

transmembrane domain of the human neil gene. However, 
when the double mutation is induced in the human 
homolog, oncogenic activity is induced. This does not . 
preclude the possibility that other point mutations 
15 could activate the human homolog. 

The oncogenic potential of the human nsu gene 
can be achieved by a mechanism other than a point 
mutation. Unlike the rat nau gene which is non- 
transforming at any level of expression unless mutated, 
20 the human ^ gene is transforming, in the absence of 

any mutation, when overexposed. Alteration of control 
of expression can be accomplished by increased 
expression of the pre-existing gene or by *»««"^ e 
nuler of copies of the gene (gene amplification. . Gene 
25 amplication of c-^B-2 has been identified in primary 
mammary adenocarcinomas as well as in a salivary gland 
adenocarcinoma. Researchers have found that the human 
^ gene is ampiified relatively frequently in human 
breast cancer cell lines, nel was amplified 2 to 
30 greater than 20 times in 30% of breast tumors^ The 
presence of osu amplification was . significant 
predictor of both overall survival time and time to 
relapse. (Slamon et al.. Science 235= l"" 1 " 
(January 9. 1987,,. Thus, these findings suggest the 
possibility that overexpression. whether due to 



35 

3 



4 



amplification or to some other mechanism, contributes to 

neoplastic growth. 

Because the human nSU protein appears to be 
involved in human malignancy, researchers have tried to 

• ~ cfmrture in human tissues. 

5 study its expression and structure 1238 -i243 
Berger et al.. Cancer Research 48: 1238 1243 
(1988). tried to correlate c-^B-2 gene amplification 
and protein expression with lymph node status and 

^rHnrr as well as with axillary lymph node 
nuclear grading as wen <»•=> , 

0 involvement. specific antiooc.es ^ated 

fro. a synthetic peptide corresponding to residues 1215- 
1255 of the c-e^b.B-2 open reading frame were used to 
analyze fifty one primary human breast tumors for 
amplification of the c-exbB-2 proto-oncogene. 

, s Drebin et al.. Nature 312= 545-548 (1984, 

describe the generation of monoclonal antibodies that 
react specifically with cell-surface determinants found 
on NIH 3T3 cells transformed by transfection with a 
group of rat neuroblastoma oncogenes (the rat nan 

20 °-°^>- Drebin et al „ Cfill „, M5 _ 70 6 .auly 1985,, 
describe the rapid and reversible loss of both cell- 
surface and total cellular pi 85 of NIH 3T3 cells 
Transformed with the rat M oncogene which were exposed 

25 to monoclonal antibodies reactive with the rat nsu 9 ene 

Pr0dU "' orebin et al.. Oncogene 2= 273-277 ,1988, 
describe monoclonal antibodies reactive with distinct 
'domains of the rat ^ oncogene-encoded molecule 
,0 which exert synergistic anti-tumor effects „ v^ 
Drebin et al., Oncogene 2: 387 394 u» > 
describe monoclonal antibodies which bind ceU surface 
domains of the rat nsu gene encoded product. 

Expression of the c-exbB-2 protein in normal 
3 5 and transformed cells was investigated by GullicX et 
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40 . 246-254 .1987) using antisera 
al ., int. J. cancer 40. 246 £rom th . 

generated again,, two -»«^ ^ 2 protein and a 
predicted sequence of the ^ ^ ^ ^ protein . 
monoclonal antibody spe u , 

sl milarly, vent« al..^ ^ le , tlon o£ 

pages 69-72 (July H. I" 1 ^ in 12 of 36 human 

P che human P™"- 0nC09en \! s t~ a ted with increased levels 
bre ast tumors which was ass 0= by 
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.east tumors -^^Protein, measured by 
of expression of the c MB ^ blottin g. 

^unohistological "»»^^. ra ised to a peptide 
A£ finity-purified o£ the open reading 

""^hfc^ P~tei, ^ " " 

frame of w 

iW nunohistolo,i=al •"""^ o{ clinical Oncology. 

Tandon et al., Jour descrlbe a 

pag es U20-U2.. vol . 7 »o- * ^ the 
method using western » » ^ fcreast tumor 

HEK-2/BSU P™" in prognos tic significance 

specimens for the potential P 9 agalnst the 

/abbit polyclonal -"^^ of the 

carboxy ""^/^^UWV from the deduced 

protein (residues GTPTM. 

P amino acid sequence, for 161 4-1646 Vol. 

j^iyama et a ., 8ci. antib odies 
, 232 (June 27. 1986, . » l " » 14 amino 

against a synthetic peptid ^ ^ o{ the deduced 
aci d residues at the carboxy t nucleocl de 
a mino acid sequence from th ^ 

— • r,r 9iycoprotein £ro * 

10 immunoprecipitate a 

MKN-7 adenocarcinoma cells. ^ ^ tyrosine 

Most recently, reg recepCO r 
kinase activity of * ^U^. containing 
by . truncated the Kinase domain was 

35 the EGF-binding site but 
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^ »i in Molecular and Cell.ular 
reported by Basu et al. m Moi 

Biology, Pages 671-67, ^- b - a ^ 9 ; e ; ep I t t or kinases , 
.escribed that structurally related recep ^ 

such as the platelet-derived J 
5 insulin receptor, and the nz* " c «*°*\" 
inhibited by the truncated 100 ,0a receptor. 

• ~ elates to a substantially 
This invention relates to «• 

substantially to « bein9 detec table In a 

n^ii gene product, saia pr« 

15 biological fluid. inV ention relates 

in another embodiment tnis u 

20 plOC 

rr'-""""" nF Ttffi F1sgBEa 

' is . schematic representation of 
Figure 1 is a sche inse rting the 

piasmid vector pUdelta asu. """'J delta 
25 hOT an nsu gene cDNA indicated onto the P 

expression vecto ( lnmunopt ecipitation results 

■ t „Tthe monoclonal antibodies described 
indicating that the mon , ated protein, 

herein recognized a human u» related P 

Figure 3 l pY«»nts immunoblot result 
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t „ Figure /presents no- cytometric results. 
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Fig ure « snows the binding curves wnenTA-1 

bi«m,i.t«. binding curves 

s a nd N B-3 were 9 used ,0 compete with the binding of 

biKin,1>t ^, snows results o £ a capture 

from a variety of human 

* ° f the ^irrr^ —1^ — 

15 HBPI ' Figure 9 shows results (microgram of tumor 

tumor lysate w negative tumor 

was biotinylated and detected captute 

Figur e 10 snows the '-I" ° , ncrmal piece 
25 immunoassay of cell Xy..«. P „ . breast 

of human breast tissue u presence of 
car cinoma (2W-01-050. ^^/^at. Th » 

* « la " d P ; 0t :n n a U n 51 anti tm! monoclonal antibody 
uas performed with an a t ^ 

30 designated TA-1 as the P ^ and 

monoclonal antibody BD 5 was 

detected using »-**• o£ , capture 

Figure 11 snows res cells 
immunoassay of supernatant «-^'^ ^ ge ne and 
35 ,NIH 3T3 cells transformed with 
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expressing Che pl65 protein on the cell surface). 3T3 
r as cells ,NIH 3T3 celis transformed with the ras gene 
and not expressing the human P 185 P^.incn £ [ f 1 
surface,, and SK-BR-3 human breast carc.noma cell and 
culture media-DMEM supplemented with 10% fetal calf 
serum. In the capture immunoassay, an anti-nfiil 
monoclonal antibody. W-J. was used as the capture 
reagent and biotinylated anti-human « monoclonal 
antibody, TA-1. -as used as part of the detection 
system. 

Figure 12 shows results of a capture 
immunoassay using sera from mice bearing . 
from T144 which is a ras-transf ormed NIH 3T3 cell line 
I rive! rom an activated r,s gene obtained from breast 
carcinla cell line HS0578t. sera from mice faring 

mors expressing the pl.» protein ,18-3-7 mouse, d 
sera from mice bearing tumors not expressing «»«>«* 

" tein ,3X3 «ras„ . Th ra assayed us ing n nti 

human asu monoclonal antibody. TA-1. as the 
antibody and , biotinylated anti-human monoclonal 
antibody. BO- 5 . «• «- as part of the detects 

SyStem ' Figure 13 shows the results of a capture 
immunoassay in which the anti-human ^ mon=< : onal 
antibody TA-1. was used as the capture 

^'C; 5 — rxtorrrhuman 
:«r si «~ «- — —-^^ 

Figure 14 presents immunoprecipitation resu 
30 showing the relationship of P 100 to pl8S 

Figures 15-18 present immunoblot results 

• H^tPrtion of plOO in human plasma samples 
showing detection of P „ carcin oma 

obtained from breast, gastric, 

pat ients . 

35 
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STATEMENT OF DEPOSIT 

The following hybridoma cell lines were 
deposited with the American Type Culture Collection 
(ATCC), 12305 Parklawn Drive, Rockville, Maryland, 20852 
5 under the Budapest Treaty and were accorded the 
following accession numbers: 

Hybridoma cell line BD5-2d was accorded ATCC 
Accession number HB 9689 and deposited on April 18, 
1 9 8 8 • 

10 ' Hybridoma cell line OD3 was accorded ATCC 

Accession number HB 10204 and deposited on August 11, 
1989. 

Hybridoma cell line NB-3 was accorded ATCC 
Accession number HB 10205 and deposited on August 11, 
15 1989. 

Hybridoma cell line TA-1 was accorded ATCC 
Accession number HB 10206 and deposited on August 11, 
1989. 

20 rfT A| T T.pn nssfflTPTTON OF THf i INVENTION 

The terms human neu, c-fiifcB-2, HER-2/nfiu, and 
HER-2 are used interchangeably herein. 

The term oncogene, as used herein, refers to a 
gene altered, in some fashion or by some mechanism, such 
25 that it contributes to converting a normal cell to a 

cancer cell. For example, the rat neu oncogene appears 
to contribute to malignancy in rats through a point 
mutation occurring in the transmembrane domain. On the 
other hand, the term human uu oncogene has been used to 
30 describe the human neu proto-oncogene which is believed 
to be altered in some way to contribute to maUgnancy xn 
humans through over-expression of the human gene 
product. It has been shown that overexpression of the 
normal human c-^B-2 protein leads to transformation of 
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NIH/3T3 cells. (Di Fiore et al.. Science, 237:173-132 

(1987)) * The term "human LSI gene product" refers to a 

growth factor receptor-like glycoprotein having an 

Intracellular tyrosine kinase domain, a transmembrane 

domain and an extracellular domain which is produce. , 

the human sene. This protein has been re P rted t 

have a molecular weight of about 185 or 190 Jcxlod. .or.s . 

• „4«n ««185" will be used interchangeably 
The abbreviation piao wixj. 

herein with the term human nfiu. gene product. 

The term "substantially purified" means 
synthesized or, if naturally occurring, isolated free c. 
other cellular components with which it x. normally 

"""^^Whiie the function of human c-aifcB-2 protein 
in normal growth and differentiation of *~ ln> 

gene might pUy an important role in the 
initiation or progression of neoplasia. inyentlon 

One of the important aspects of this inven 
concerns atman « relate, protein which is ^etectab le 
in , human biological fluid -ch as blood serum 
plasma, urine, cerebrospinal fluid. »P«"™' f^ eU 
, 'normal cell lysate, supernatant «|-P-»«^ K 
ivsate. supernatant from neoplastic cell lysate. 
sultan's from carcinoma eel! lines maintained in 

tissu e culture. ^^^^ion concerns a 

■ "wVr ed pi 0 which is a human nsu related 
30 substantially *>»'^ in the ringe from 

protein having a molecular wfticn 
about 97.000 daltons to about " 5 '°°° dooain 0 f 

corresponds substantially , to the ^ 

35 r.-r»rn.^- described above. 

10 
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v.,. ; ai l v" orovides for 
The term "correspor.as substantially p-° 

, HHi .;.,. delations and/or substitutions. 

conservative addiu*ons, cei.uu^ 

It is believed that plOO is a 
cl eava=e/de=radation product cf pl8S. However, it is 
a- so possible that plOO may be independently 
synthesized. It is also possible that plOO may be 
further modified and/or cleaved. 

The molecular weight range of plOO was 
determined using an i,™unoblot format or 
i^unoprecipitation format as described below. 

This invention also concerns a method of 
detecting preneoplastic or neoplastic cells in a human . 
which comprises testing a biological fluid fro. a human 
for the presence of a plOO by: 

ul contacting the fluid with at least one 
monoclonal antibody which is capable of binding the 

Pr0 " ln ' "I determining whether antibody binding has 

°" Urred ' m another embodiment this invention concerns 
an immunoassay for detecting or quantifying the presence 
of pioo which composes ^ ^ ^ ^ ieasc _ 
fi rst monociona! antibody which is capable of binding to 

pX00! (b , reacting the product of step <a> with at 

Last one d.tectably-labeled second monoclona antibody 
which is capabXe of binding to p!00 at an epitc, 
different from the epitope bound by the first 

30 ^ ,c detecting or quantifying the product of 

S " P • The monoclonal antibodies which can >. used to 
detect PlOO constitute another aspect of this Inven 

11 
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Xmmunoreactive fraaments °' th « e *°" bodieS 
used to practice the invention. 
ca „ a lso - -;; on ; clonal antibodies or i«eactive 

fra9 ments thereof are specific for 
domain of P185 as is shown below. Br t . 

„p r pra'ed by immunizing mice using 
antibodies were genera.ea y 

i mnc'stinq of administering an NIH 3TJ 
protocol consisting o an d a transfected NIH 3T3 cell . 
n«o cyclophosphamide, and a transit 

"n 'wh ch Lp/essed the full lenoth human ^ ene 
10 Udoct. This procedure is set forth in neater 

bSl0W - In accordance with this invention, an antibody 

rrndtrtr;:.: . —~ - . — — 

using =onvent^l «=^es. rs ^ ^ ^ ^ _ „ 

non-immune type. ~J^^jZZ~*- 

" ^^rre cante L/tioned 
, hapten systems ™« e din itroph.nyl/anti- 

fluorescein/anti-fluoresce! , ide/antl -peptide 
dinitrophenyi. biotin/anti-biotin. pep 

„ ,h. like The antibody member of the spec 
and the like. Th cus tomary methods 

bindino. pair can be produced y 
!S familiar to those skilled in the a ^ ^ ^ 

involve im»unizin 9 an animal with of tft( 

«5oecific binding pair. If tne ai 
the s P ecl * lC not iIwn unogenic, e.g., a 

C 18 ^ " upled " 4 earrier 

30 protein to render it i«~^ n "- include sy5te ms 

N0 n-immune »>*»>J£l natural affinity for 
wherein the two components s ar Exenplary non -immune 
each other but are not -"^^^Jfactor-vitamin 

rr --ir^sr^ and 
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A variety of methods are available to 

covalently late! antibodies with members of specific 

riding pairs. Methods are selected based upo the 

, r .,; cf the member of the specific binding pai 

'.'.Cot linkage desired, and the tolerance of the ^ 

"antibody to various conjugation chemistries. Bioti.. — 

be covalencly coupled to antibodies by 

commercially availabie active *^««'~»; *^J,\ a 
... bi ^ in . N - h ydroxy-succinimide which binds -o 

ne /roups on proteins; biotin hydrazide which binas 

via a carbodiimide coupling; and biotin maleimide and . 

biotin which bind to sulfhydryl groups. 
^ ore! eln a be coupled to protein amine groups using 

orelcein isothiocyanate. . 
coupled to protein amine groups using 
sulfate or 2. 4-dinitrof luorobenzene. Other standard 
metiers of conjugation can behoved to coup 1. 
monoclonal antibodies to a member of a 
Tair including dialdehyde. carbodiimide coupling, 
pair inciuaii* ,.„,.„ ,„d heterobifunctional 

homofunctional crosslinkmg, and hetero 

= ,,„ kiM carbodiimide coupling is an effecti e 
crosslinKing. v-atww« ei1 h«tance to 

method of ^jTSi^ 
amine groups on another, caroo Av - ilable reagent 

, facilitated by using the commercial ly aval able J 
LethylO-.dimethyl-aminopropyl. ^.Untr, including the 

" fUnrti :, I -"!.!!, av.iX.ble and are 

succinimide esters, are substance to 

0 e^oye* for coupii. ^ ^ f ££ nll 

amine groups on another. Hete different 
crosslinks are reagents which P osseS * * 
Actional groups. The most ~ amine 
available ^erobifunctiona c r o sun- s ^ 
reactive N-hydroxysuccinimide ester as. 
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and a sulfhydryl reactive group as the second 
gr ou P , and a sulfhy y sulfhyd ryl reactive 

actional group. ihe mo.t and active 

groups are maleimides, uridyl 

A a nf the functional groups can be a 
h alogens. One of t irr3dia tion reacts 

photoactive aryl mtrene. wnicn u. 

with a variety of groups. de te-abiy- 
The detectably-labeled antibody, dete-.a^ > 

or detect ably-labeled merrier o. t..- 
labeled antibodies, or detec.a y which can 

specific binding pair is coupled to a report 
Zl radioactive isotope, enzyme, fluorogenxc, 
^luminescent or £ 

Sta ":i th : h or« - T. Lctoperoxidase and Bolton- 
" "nods for 125: and reduction mediation for 

Hunter methods tor 

3H ' Enzymes suitable for use in this invention 

„=r limited to, horseradish peroxidase, 
include. « U ;. 1 9 t a f ac „' s id.se. 9™ oxidase. 

, tr t .^S^-.« - ly so T e. W 

lab elin 9 is facilitated by "^^^rs and 

catb odiimid. coupling ^""^^ above for 
h «erobifunctional crossUnxers as blndin , 
couplin, an antibody with a member of a spe 

5 PSiI - T he l.belin, method chosen 

functional .roups available on the = and t ^ ^ 

serial to be labeled. -^^^U- — « 
conjugation conditions. but no t limited to. any 

J0 present invention can be one including those 

conventional metho s curr -P 

described by En,vall and lromjnoeheni ,try 8, 

871 Avrameas and Ternync • ^ 4(3):209 . 

1»» ' 1975) - IShl T e vi Anal. Bioch.m. 148:199 
„ 3 27 (1983) and Jablonsxi. Anal. 
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Labeling can be accomplished by indirect 

-t n n cnarers or other members of 
methods such as using spacers or 

An ovArrole of this is tne 
specific binding pairs. An example o .... 

• a b-otinylated antibody with unlabeled 

deMCk " .nd'bio-inylated enzyme, with streptavidm 
5 streptavidin and bl0 - iny " sequentially 
and hiotinvlated enzyme being added ei...e 

simultaneously. Thus, according to the present 
invention, the antibody used to detect can be 
detectably-labeled directly with a reporter or 

M with a first member of a specific binding 
LO indirectly with a tirs member cf 

trn.n rhP antibody is coupled to a rirst 
pair. When the antio detection is effected by 

a specific binding pair, then fcinding 

M „,.„.. „ ........ ~ »:r::trrr:»:, 

labeled antibody specific for the u 

Su ch an -i-entibodv c^ ab above . 
20 indirectly using any of t0 blotln 

For example, the anti-antibody e» be e P 
which is detected by reacting with the strep 
horseradish peroxidase system ^-cussed 

one of the P " f «"Vbtt n^ -tibody is 

25 invention «"^" t ^.^«.-i* 

in turn reacted with 4 . cnloro -naphthol. or 

complex, orth^ayl^' - « hi ^ 

tetramethylbenzidine (TMB) can 

chromogenic detection. ,„ rrnat for 

The preferred i—ay o- ^ ^ ^ 

practicing this invention * ^^.a, usi ng 

which the capture reagent has ««■» support . 
conventional techniques, on «» 

Suitable supports used in assay 
synthetic polymer supports, such as polypropylene. 
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polystyrene, substituted polystyrene, e.g.. abated c: 

carboxylated polystyrene; polyacrylamides; polya^des. 

^m-de et-c; glass beads; agarose; 
polyvinylchlorj.ae, e-u., ^ 

^cellulose, etc- 

Tr- examoles discussed below are intended 
illustrate the invention and should not be construed as 

limitations. 

The hybridomas described below were generated 
by immuni Z ation of .ice with viable cells .the 1 - 3- 
=ell line described below) wWchex P «ss .i«2_ 
protein encoded by the human D^jjen*, V- ? ' 
LinVthe'iuU- renltS 'protein presented by viable cells 

the entire length ^^^^ 

;i -i—r « : p^ 

proxaryotic systems, which present only alimi 

of epitopes from the original protein, and hence 

an immune response of limited n^""^*- ln what 

„U1 b. responding to an antigen which most c « y 
resembles that which «m be seen whe th «*» 
,re later used for diagnostic or therapeutic 
30 applications. 

b. GrmM-arion of l^" 1 r ' ftl » a 3T3 ce ii 

, a , , ,. Bns are a transfected NIH m *• 

full length normal human 0£U. protein, 
line that express ™ ™£ by a Murine ieuxemi. 
The human nan gene is expressed y 
35 virus LTR (promoter and enhancer). This 

16 
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n . h(3 ch aracf istics of transformed NIK 3T3 

TM, ceU Une -as use* ^ ^ 

isolation of anti-human nsv. s^e.ric 

.nUbedi... r .„ ovltll vecMr uas modifiee „ 

ra .: nn thereby eliminating -..e 
rfl . nve rv^e polyoma early region, tnere y 

r 0 nous transforming activity of - P» -»r. 

Construction of the modified vector is shown in 

I- ~ l The modification was accomplished by 

9 "I with Apa I and isolating the 6300 base 

.estricting PLJ with Apa ^ ^ ^ ^ 

paxr fragment, and recir ^ 
The resulting plasmid .pdelta LJ or Ab ( 500 . 
Tigure 1) was digested at the mugue Bam 

lioated to a Klenow treated 
with Klenow, and Ugatea ' ^ 
NcoI-HindlH fragment containing the ««« 

„<«n The resulting plasmia tpae.Lv. 
protein coding region. ™ r tra nsfected into 

„,u T c 7 7. shown in Figure u 
nfiU or pAbT 57/, sn K «.« h .;- orecipitation 

, ,« ceus b y th. ^ : e :; ed l G418 

-"r^ " ^ neo> gene, . The colonies 
(pdelta LJ has a sv<u P dot blots . 18- 

„ere screened for afia expression 
3-, we, one of the highest expressor. out 
15 approximately 50 screened. 

c . 11 mm inn of M i a immu ni«d 

« adult female Balb/c »>« ^ ^ ^ 

intrap.ritone.Uy (!.».»« ^ iMMdi «.ly by an 
e ,Us per an.m.^ Thi. e „ 20 , 30 mg/*,. 

30 I. P. inj.ction of cyclop P d 2 , ,„„ 

Th. cyclophosphamide treatment -« r 

48 .ours after the primary , » , LP. -it* 

•ollo-ln, immunization « ^ „„. , uw ed 

»•» * 10< Viibl % 18 " ;, y s at which time the entire 
to rest for another 14 days. 
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sequence of injecting NIH 3T3 cells, cyclophosphamae, 
and 18-3-7 cells was repeated. Four days following the 
second injection of 18-3-7 cells, the animals were 
sa-i'iced and their spleens obtained for the first 
busier. A second, identical experiment was performed. 
*I four female Baib/c rr.ice and four female CBS 
(3aib/c X C57BL/6) mice, using 1.8 X 10« NIH 3T3 cells, 
and 4 8 X 10« 18-3-7 cells per mouse in first round, ar.c 
8*. 5 X 106 nih 3T3 ceils and 2.7 X 10« 18-3-7 cells in 
the second round of immunizations . 

Hybridomas were produced by fusing cells from 
ionized mice with SP2/0 myeloma cells (ATCC CRL 1518) 
by a polyethylene glycol (PEG) method. Spleens were 
removed asceptically from immunized mice, and a single 
cell suspension of the spleen cells was obtained by 
perfusing the spleen with serum-free media (DME) . 
Spleen cells and SP2/0 cells (harvested from a log phase 
growth culture) were mixed together at a ratio of 5:1, 
spleen cell -.myeloma cell. The cells were c»«xfug.d at 
200 X g for 10 minutes at 4'C. and the supernatant 

-„M 0 n Af-er loosening the cell pellet 
removed by aspiration. Af-er aoo * 

by gently tapping the bottom of the tube 1 ml of 
slerile, 37-C. 10% PEG in DME was added dropwise. The 
Lbe was gently swirled while adding the PEG over a 
1.5 minute period. An additional 10 ml of 37C 
serum-free DME was then added dropwise, followed by 
another 20 ml of media. The suspension was then 
centrifuged at 200 X g for 10 minutes at room 
temperature. Media was aspirated from the ce 11 P let, 
and media containing P"^«^ 

0.2 mM hypoxanthine, u.« n» r 

thymi d in e (HAT »edi.> «s used to resuspend the =eU 
•p.».t. (Peritoneal »a=ropha<,e, -ere obta.ned from 
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unionized mice, either Balb/c or CBS, depending on 
which spleen cells were used for fusion. These cells 
were obtained by injecting and immediately removing 
serum-free media into the peritoneum of euthanized 
animals.) The post-fusion cells were resuspended in a 
*inal ceil concentration (not including the peritoneal 
macrophages) of 5 X 10* cells/ml. One milliliter of 
this cell mixture was distributed to each well of 24 
well plates. 

Zm »r Ti Tc;a proc^r 0 *" d Pr» Uwi<n " v greening 

Hybridomas which grew after the fusion 
procedure were initially screened for the secretion of. 
anti-human n*u antibodies by an ELISA assay on a cell 
lysate of 18-3-7 cells. Lysates were prepared by 
incubating freshly harvested 18-3-7 cells in the 
presence of a hypotonic lysis buffer (10 mM Tris, 10 mM 
KC1, 5 mM EDTA, P H 8.0) followed by the addition of 
Triton X 100 to a final concentration of one percent. A 
lysate of NIH 3T3 cells was prepared similarly for use 
as a negative control. Microtiter plates (Nunc, 
immunoplate II) were coated overnight at room 
temperature with 50 m of lysate, at a total protein 
concentration of 500 Hg/ml. After aspirating to remove 
unbound antigen, ELISAs were performed by first 
incubating 50 ul of culture supernatant obtained from 
the viable hybridoma colonies in the antigen-coated 
microtiter wells. A 3 hour incubation at 37'C was 
followed by 3 washes with a washing buffer (0 05% 
Tween 20, 20 mM Tris, P H 7.6, and then a one hour 
incubation at 37'C with 50 ul horseradish P"°" das « 

abeled goat anti-mouse IgG ♦ 1+ * X* (HRP-GAM-GAM) . 
L wells were again washed three times 
buf fer, and the assay, was developed by addition of 
50 ul of a tetramethylbenridine (TMB) solution^ This 
solution was prepared by dissolving 10 mg of TMB -1 
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of dimethylsulfoxide (DMSO) , and adding 100 ul of this 
solution to 5 ml of TM3 buffer (0.1 M sodium acetate, tc 
pH 6.0 with 0.1 M citric acid) along with the addition 
of 10 ul of 3% hydrogen peroxide. Color was allowed to 
develop for 5 minutes, at which time the enzymatic 
reaction was stopped by adding 50 ul of 2 N H 2 SO« . The 
optical density (OD) of the resulting yellow color was 
read at 450 nm on a microtiter plate reader. A positive 
reaction, as indicated by a greater yellow color 
developed on 18-3-7 cell-coated wells than on NIH 3T3 
cell-coated wells, signaled that there was antibody 
present in the culture supernatant which recognized the 
human neu gene product . 

15 Hybridomas which yielded positive results upon 

initial screening were expanded and cloned by limiting 
dilution to assure that the cells and resulting 
antibodies were indeed monoclonal. A feeder cell 
population was first prepared by obtaining thymocytes 
from 6 week old unimmunized mice, and making a single 
cell suspension at a concentration of 2 X 10« cells/ml 
in HAT media. Hybridoma colonies which tested positive 
for the presence of antibody to the human nftu gene 
product were diluted in the media containing thymocytes 
to a concentration of 5 hybridoma cells/ml. Two hundred 
microliters of this solution was then delivered to each 
well of 96 well microtiter plates. Once colonies had 
grown, the supernatants were again tested for the 
presence of antibody to the human neu gene product, 
the results were positive when tested by the ELISA assay 
as described above, the colonies were cloned by limiting 

dilution a second time. 

Hybridomas which were obtained in the manner 
described above following the first fusion secrete 
monoclonal antibodies which have been designated BD5-2d, 
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3LA^lc, RC1-4C NA3-6a, andOD3-10j. Following the 
second fusion, hybridomas were obtained which secrete 
antibodies named P33, RC6-2, NB-3, IDS, and 133-4. 
G. rvnrvr* and T^n^ ppf + r*\ P»t I on 

ELI SA assays were performed to determine the 
isotyce and light chain class of the antibody produced 
by the hybridcmas, and to determine the IgG subclass. 
For this purpose, a kit was purchased from Boehringer 
Mannheim (Indianapolis, IN) which contained all cf the 
necessary irmunoreagents . Tissue culture supernatants 
obtained from the cloned hybridoma colonies were 
incubated on lysates of 18-3-7 cells as described above, 
This was followed by an incubation' with goat antisera- 
specific for mouse immunoglobulin isotypes, light chain 
classes, and IgG subclasses, and then with horseradish 
peroxidase labeled with swine anti-goat IgG as the 
second antibody. The assay was developed using ABTS 
(2 2'-azino-bis-[3-ethylbenzthiazoline-6-sulfonic acid]) 

as per the manufacturer's instructions, and the OD of 
the resulting green color was read at 405 nm. 

Using this method, it was determined that 3 of 
the monoclonal antibodies from the first fusion, BD5-2d, 
RC1-4C, and TA-l-lc are Igd/Kappa antibodies, and 
NA3-6a, and OD3-I0j are IgM/kappa antibodies. The 
monoclonal antibodies RC6-2, NB-3, IDS, and IB3-4 
obtained from the second fusion are IgGx/fcappa and the 
antibody PB3 is IgG2. /lambda . 
H . n-iTMnunopre<-i pi tat ion 

tmmunoprecipitation of r.dioactively labeled 
18-3-1 cells was done using each of the monoclonal 
antibodies to determine whether the antibodies 
recognized a protein of 185 led molecular weight, the 
expected molecular weight of the human n*. gene produ< 
A near confluent monolayer of 18-3-7 cells (or SIH 3T3) 
cells in a ,0 cm petri dish -as incubated overnight » 
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• „ S00 UC1 of 35s-labeled cysteine. The 
media containing 5 0 ,C ^ _ 

cell s were harvested the i% ^.^ 

lys ed in a detergent >u.t-- ^ lQ ^ Tris , 

x - l0 0. 1% sodiun, deoxycholate, . lnhl bitors 

^ «h 7 2) containing the prou 
0 . 65 « Had P „. Wptoxl „t.iy i u~ 
,„sr and soybea «* uas t „. n inc ubat«d 
o£ the !abe.e ..1 P- ^ . , up . rn .„« «r- 

ove«i9« « « <= - i ; h - tln , this incubation period, 

each of the hybrido-as . , K irk«gaard 4 

50 M o £ P«ifi= d "VoT^ • = °< 

Protein A-Sepharose (Pha ^ by 

« The excess J c , wlth „ and 

washing the Protein ASP lneuBation mixture 

t he slurry was then added to th monoclonal 
containing the labeled "^UowL „ react overnight 
a ntibody. This *~«« ~ ^ uas pelleted by 
at <»C. The Protein A-Sephar ^ ^ 

centrifugation and «» „, Tri5 , „0 *• 

, Allowed by one -as ' owed to dry. «.«* P-«~ 

2 - me rcaptoethanol, 0.04% *r P ylami de gels, 

using a «•*» aery and tnen 

separating gel- ™e * elS 

^radiographer oj .^^i^ 

30 t hat all o t the -^^eeular «i,ht ^ 

in the 18-3-7 ccn» presence ot a » 

ceils. This -as '""^U correspond to the 

ba nd on th. autoradiograph -h i ^ ^ 
distance travelled in the gel 
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weight protein as indicated by standard protein marxers. 
A similar experiment was done using SK8R-3 cells (a human 
breast carcinoma, and A431 cells (a human epidermoid 
carcinoma) . The SK3R-3 cells have been shown by oth= - 
5 investioators to express high levels of the human jaa 
oene product, and immunoprecipitatior.s with the 
monoclonal antibodies described above yieided con u« 
results. The band observed migrated the same »« 
, h e band which was precipitated from the labeled 18- 3-. 
10 cells. Based upon these experiments and the insnunoblo. 
analysis described below it was concluded that the 
monoclonal antibodies raised to the 18-3-7 cells were 
specific for the human Q£U gene product, and did not 

cross react with human ECFR. 

Flgur e 2 presents immunoprecipitation results. 
Panel A: Immunoprecipitation of 18-3-7 and 
NIH/3T3 cell lysates with the I* monoclonal 
la ne 1 contains molecular weight standards. Lanes 2. 4. 
6, 8 and 10 contain 16-3-7 lysates. and Lanes 3. 5. 7, 
20 and 11 contain NIH/3T3 lysates. Lanes 2 and : 

precipitation with TA1 • Lanes 4 and 5: P""^'"^ 
with BD5. Lanes 6 and 7= precipitation -thKB - 
8 and 9: precipitation with PB3. Lanes 10 and 11. 
precipitation with MOPC-21.- , a .,. 7 and 

« panel B: Immunoprecipitation of 18-3 and 

NIH /3T3 cell lysates with the ™ 

contains molecular ^J^JTZLl 

18.1-7 lvsates; Lanes j» ^ a1 *^ 
contain 18-3 / A y sate3 ' . . 0D3 Lanes 

lysates. Lanes 2 and 3: precipitation with 003. 
30 /and 5: precipitation with NA3. Lanes « and 7. 

precipitation with TEPC 183. 

Panel C: Immunoprecipitation of SKB * 3. 
A -<31 cell lysates with I,= monoclon.ls L« co-ins 
molecular weight standards. Lanes 2 4 6. 8. 
contain SKBB-3 lysates. Lanes 3. 5. 1.9. 
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contain A-431 lysates. Lanes 2 and 3: precipitation 
with TA1. Lanes 4 and 5: precipitation with BD5. Lanes 
6 and 7: precipitation with PB3. Lanes 8 and 9: 
orecipitation with NB3 . Lanes 10 and 11: precipitation 
with MOFC 21. Lanes 12 and 13: precipitation with 

rabbit anti-EGFR. 

Panel D: Immuncprecipitation of SKBR-3 and 
A-431 ceil lysates with IgM monoclonals. Lane 1 contains 
molecular weight standards. Lanes 2, 4, 6 and 8 contain 
SK3R-3 lysates. Lanes 3, 5, 7 and 9 contain A-431 
lysates. Lanes 2 and 3: precipitation with OD3. Lanes 
4 and 5: precipitation with NA3. .Lanes 6 and 7: 
precipitation with TEPC 183. Lanes 8 and 9: 
precipitation with rabbit anti-EGFR. 

15 i. Tmmunoblwt 

Lysates of SKBR-3 cells (ATCC HTB 30) and A-431 
cells (ATCC CRL 1555) were electrophoresed on 1.5 mm 
thick 7% SDS-polyacrylamide gels, using a 4.5% stacking 
gel. The separated proteins were transferred onto 
nitrocellulose (Schleicher * Schuell) using the BioRad 
Transblot apparatus. The nitrocellulose filter was then 
blocked for 1 hour in Blotto (3% dry milk, 2% normal goat 
serum, 0.1% Tween-20 in PBS) and incubated for 3 hours at 
room temperature with either 0.5 ug/ml OD3, or 2 ug ml 
PB3 (both diluted with Blotto), or with 20 ug/ml 291-3A 
(in culture supernatant) . 291-3A is an anti-EGFR 
monoclonal antibody generated using a peptide . derived 
from the tyrosine kinase domain of EGFR. (291-3A was 
gift from Randall Schatzmann, Syntex Research, Palo Alto, 
CA.) Filters were rinsed 3 times in a High Salt Wash 
suffer (20 mM Tris-HCl, 1 M NaCl, 0.05% Tween-20 ; pH 7 > 
and were then incubated with alkaline phosph atas labeled 
goat anti-mouse IgG + lgA + IgM (Kirkegaard « Perry Labs) for 

h our at room temperature. They were washed aga 
ti.es with the high salt wash buffer, and the bands 
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visualized using a BCIP N3T substrate kit (Kirkegaard & 

Perry Labs) . 

In all cases, Lane 1 contains 80 Hg of SK3R-3 

cell lysate and Lane 2 contains 80 Hg of A-431 lysate, 

separated by SDS-PAGE on a 7.5% SDS-polyacrylamide gel, 

and electrophoretically transferred to nitrocellulose. 

Immunob.lot results are presented in Figure 3. Panel (a) 

detection with 0.5 jig/ml purified OD3; panel (b) 

detection with 2 jig/ml purified PB3; and panel (c) 

detection with 20 jig/ml purified 291-3A. 

J. Tnwminof lnr>r»«rence 

Cell lines were grown to confluence on 
8-chambered LabTek tissue culture slides (Miles 
Scientific) overnight. They were briefly washed in 
Dulbecco's PBS (containing Ca+ + and Mg++) and were fixed 
with 3% formalin for 30 minutes at room temperature. A 
1:50 dilution of TA-1 ascites fluid (diluted in 50% 
normal goat serum) was incubated with the cells for 
1 hour at room temperature. The slides were washed again 
with PBS, and were then incubated for 1 hour at room 
temperature with fluorescein labeled goat anti-mouse IgG 
(Cappel) . 

Immunofluorescent results are presented in 
Figure 4: panel (a) 18-3-7 cells; panel (b) NIH3T3 
cells; panel (c) SKBR-3 cells and panel (d) A-431 cells. 
Positive fluorescent staining was observed on 18-3-7 and 
SKBR-3 cells. No staining was observed on NIH3T3 and 
A-431 cells. 

»k . Fin" <riY t ' r)mptrv 

Cells were harvested from culture, washed 
once, and resuspended to a concentration of 2x10* viable 
cells per sample in Leibovitz L-15. They were then 
incubated with 1 ng of purified TA-1 or with the 
isotype-matched control MOPC-21 for 1 hour at 4 C. The 
cells were washed three times with PBS and incubated 
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with 1 ug of goat anti-mouse Ig-FXTC for 1 hour at 4'C. 
This incubation was followed by three additional washes 
in PBS. The cells were analyzed using an EPICS V flow 
cytometer with an argon laser tuned to 488 nm. 
recriminators were set such that <5% of the cells were 
positive with the isotype-matched control antibody. .he 
percentaoe of cells positive and the mean fluorescence 
intensity for each histogram was determined using the 
intensity for n ls: MO PC21(M21) 

Easy 88 software (Coulter) . in * 

- ~> k« and TA1 is represented by • 

is represented by ... ana " r 

Flow cytometric results are presented in 
Figure 5: Upper left: NIH/3T3/ras, an NIH/3T3 cell 
line transacted with the ras oncogen. Upper • 
l7 -7-8. an NIH/3T3 cell line ,o-transfected with the ras 
and human n*u oncogenes. Lower left: X-3-5, an NIH/3T3 
cell line co-transfected with the ras and human as* 

• ifl-"i-7 an NIH/3T3 cell line 

oncogenes. Lower right: 18-3 7, an Nin/-> 

transfected only with the human n*U oncogene. The 
pl85-positive cell lines demonstrated a mean- j 
fluorescence intensity which was approximately 10-fold 
greater than background. ^ 

Table 1 summarizes the results obw 
the above-described evaluations. 
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All assays were per! 
jp-immunopreeipitation 
+ nuorescence-irnmunofluorescence 

*** ND-not done 
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t0 demonstrate that •»» on the 

„-! and NB-3 bind to different P ^ ^ by „. 
extracellular domain of pl»5- d .„onstr.tin9 

m^atin, the t-o ant bo i .. «* ^^^^ of t „ e 

that neither can inhibit the sp 

other. 

USitete were coat ed with 50 |ll ° f a 

MiCr0t r: r i P ells which were used a, 
cell lysate of "- 3 ^-* concentration of 10 
of pl8S, at a total protein 
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(H =Ken 2 ie et a!.. 1969 Oncogene 4:543-546,. ™" 3 ; 
cell line is an NIH 3T3 cell line stably transferee w ... 
the full length human nea gene. The plates were coated 
overnight « roc. temperature, and then 
tiTes with ELISA wash 10.05% Tween 20 in phosphate 
I "red saline. pH 7.4,. Serial two-fold dilutions c 
the competing antibody, from 4 ug/ml to 
,en adLd to the wells and incubated for 1 « 

-he plate was washed three times and the Motin y ...d 

"est antibody was added to each well. 

dilution of 1 mg/ml blotinylated-TA-1. or a 1.500 

dilution cf 1 mg/ml biotinylated-NB-3. was used. 

Viewing a 3 hour incubation at 37. -e -» ' 

d n-«*: Sigma, was then added and '-bated or 
1 hour at JTC. The plate was washed . fir. 1th ee 
times was developed using tetramethylbemidine <TMB. 

- * , mi of 

aim arprate buffer, pn o.u, pxus *vv r» 
50 ml of a 0.1 M acetate bu * 

3% K,o 2 ). and the reaction stopped after 
2.5 N H 2 SO,. The resulting yellow color 
ELISA plate reader at 450 nm. 

Ei * a " Figu re « shows the binding curves with TA-1 and 
mb-3 were used to compete with the binding of 

^t.d-TA-1 It can b. seen that increasing 
biot.nyl.ted TA i ^ bindin , 

Mounts of unlabeled TA 1 J> indicated by the 

of biotinyl.t.d-TA-1 .open amounts of 

, Eduction cf the CO 450 signal ? 

t he curves -hen TA-1 and » aBount s of 

bi otinyl.t.d-NB-3. m this c, ^ 
NB-3 (closed triangles) completely 
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, oH kr-3 whereas TA-1 (open squares) had 
of the biotinylated-NB-3, where 

n ° effeC " These results indicated that the antibodies 
.ecooni.edto^.stinct elopes on the human ^ gene 

5 product . 

rh. SK3B-3 cell line is a continuous cell line 

• j rl a human breast tumor, and is *nown 

which '^/ of the human LSH. gene product, 

tc express high levels ox t <. fin s-6l0) 

. , n 9 87), Embo J. 6:605-610). 

P 185 (Kraus, et al . us described 

15 aB ove «re „ eGla removed from these 

iOO.OOO daltons in the eultu £ormed in 

order to confirm tnat p« 

gene product. P»5. lvsat es of cells 

The Pi 65 Present in lys.te, ^ 

tran sfe=ted wltn tne e - ^ ^ ^ 

-rr^— used in 

supernatant. Tne titrated in order to 

the competition assay was titrated 

25 demonstrate two *»"^ ^ a limiting reagent in 
lm the amount of n y ^ P 185 and the 

the assay, such that the £or 
radiolabelled P 100 would actually 
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binding; and ,„ efficient to 

auto "r"rpetri ----/rrr 

, c v 106) SKBR-3 cells (ATCC HTB J"' 
(approximately 5 X i ine (Du Po nt) in 

incubated with 500 uC. of S cy 
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cysteine-free media overnight at 37°C, 5% C0 2 . The 
culture supernatant was used as the source of 

radiolabeled plOO. 

An NIH 3T3 cell line stably transfected with 
the full length human neji gene, and designated 17-3-1-3, 
was used as a source of P 185. Cell lysates were 
prepared by scraping cells from 10 (15 cm) petri dishes 
into 10 ml of phosphate buffered saline (PBS) . The 
cells were pelleted by centrifugat ion at 200 X g for 10 
minutes, the pellet resuspended in 5 ml of hypotonic 
lysis buffer (10 mM Tris, 10 mM KC1, 5 mM EDTA, P H 8.0), 
and then homogenized with a Dounce homogenizes The 
homogenate was centrifuged at 200 X g for 10 minutes, • 
and the resulting supernatant was sonicated for 15 
seconds. All remaining cellular debris was then removed 
by centrifugation in a micro-centrifuge, and the final 
supernatant was used as the cell lysate. Similarly, a 
lysate of nontransfected NIH 3T3 cells was prepared. 
Total protein concentration of each lysate was 
determined using a kit based on the Bradford method 
(BioRad), using BSA as a standard. The concentration of 
the 17-3-1-3 lysate was determined to be 2.69 mg/ml 

<-h«» nth 3T3 lysate was 1.01 mg/ml. 
total protein, and the nim jao iy» 

, ltaH ar a 1.3 dilution for these 
The 17-3-1-3 lysate was used at a i.a 

aSSayS * The amount of human nfiU related protein 
present in the SKBR-3 supernatant and the 11 - 3 ' 1 " 3 

^ h V el ISA The monoclonal antibody 

lysate was determined by elisa. 

TA-1 was used to coat the wells of Nunc Immunoplates . 
This was followed by incubation with either the 
Lpernatant or the lysate, and then by incubation with 
biotinylated PB3 antibody <lgG 2 K> . The assay was 

developed by a final incubation with avidin-labeled 
develop y te tramethylben2idine 
horseradish peroxidase ( HRP , ana * 
> ( tmb ) as the color imetric substrate for HRP. This 
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capture EL ISA detected 3. ^ SKBR _ 3 

protein in the colore super at nt < ^ ^ ^ 

activity in the »IH pMt » lcis , was swollen 

Protein A-Se P harose ( ^ bu{£er: 

- T; n sr:deo X v-c h cute. < 

" "T lf ate 10 « "is. 650 m WC1. P» ' ' 

d0dSCy ted 1 i «vol/«l» in It buffer of 
resuspended 1-1 > „ r » Da red by mixing 103 m o 

SaBples were *" P ; " ^tely 45 OD units 

n-H-i ivsate <^^ d ; g ; 3 ' 0 .3 P W . 0.01 ,9. or 0.003 M 

of nal activity, with * " incubated 

of purified ,B3 con trol sables -ere 

overnight at 4-C """V of MH 3T3 lysates with 

prepared by i»e^»W ^ / oUov ,in, the overnight 
PB 3 in the same fashion . « l SKBB . 3 supernatant 

incubation. 1-028 ml of » dlDl and , uci of total 

i-atelv 4 00 units of nan, samples 
(approximately sample. * 

, v,.ied material) was added to 9encle 

0 irtn » * * - 

mixing. Following this s« ^ each sa mple. and 

Pr otein-A sepharose slurry was x ^ „ Th e 
ea=h « for 1 minute m 

sepharose was t* 11 *"* * washed 4 times by 
25 a micro-centrifuge, and »> ^ rf jp bu£{er 

30 were air d»ed. resu P f<)i , mimltes . 

but fer. and then incubated a ^ ^ sos . 

entire sample - gel - it .» 

^wacrylamide gel- * l d dr i e d. 

tr ; ^ - posln9 , 0MM » 

35 autoradiograph was p 
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(Kodak) to the dried gel in the presence of an 
intensifying screen at -70'C for 6 days. 

Results are presented in Figure 14. 
Lane 1: 1 H9 of P33 ♦ 17-3-1-3 lysate* SKBR-3 
c supernatant 

Lane 2: 0.3 ug of P33 * 17-3-1-3 lysate ♦ SK3P.-3 

supernatant 

Lane 3: 0.1 M of PS3 ♦ 17-3-1-3 lysate ♦ SK-R-3 
supernatant ^ 

l0 tane 4: 0.03 W of PB3 * 17-3-1-3 ly..t. * S/3R-3 

supernatant 

Lan. 5: 0.01 W of «3 * 17-3-1-3 ly-f * «»-> . 

supernatant 

,an. 6: 0.003 H9 of PB3 ♦ 17-3-1-3 ly..t. ♦ SKBR-3 

. - supernatant 

UM 7: 1 M of PB3 * SKBB-3 »up«n«a« 
L ,„. 8= 0.003 M of "3 ♦ SKB*-3 »P«"«»" 
Lane 9: 1 M of "3 ♦ WM 3T3 lys.t. ♦ 

supernatant ev«n-3 

20 L.n. 10: 0.3 M of PB3 + NIH 3T3 lysat* ♦ SXBB. 

supernatant n 
lu. U: 0.1 U9 of PB3 ♦ NIH 3T3 ly.«. ♦ SKB*-3 

supernatant MR _ 3 
L.n. 14: 0.003 M of PB3 + 3X3 ly " te 

supernatant e£ 

30 The right half of th. ge 

« PB3 anti^y i. * ^ no 

as the competitive agent. As tner 

and the pl00 protein, the disapp 
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100,000 daltons as the antibody is titrated indicates 
that the antibody is becoming the limiting reagent. 

The left side of the gel showed titration of 
the PB3 antibody in the presence of the 17-3-1-3 lysate. 
in all lanes, except the 1 ug PB3 sample, the P 100 band 
was absent. This was particularly significant in the 
lanes which contained 0.3 H9 and 0.1 H9 of PB3, as there 
was still discernable band in the comparable samples 
when the NIH 3T3 lysate was used as the competitor. The 
presence of some P 100 in the 1 Ug PB3 sample indicated 
that the antibody was in such excess that it could bind 
the radiolabeled material as well as -the unlabeled P 185 . 

which was added. 

The disappearance of the P 100 band when the 

17-3-1-3 lysate was added indicated that the P 100 

molecule was indeed related to plB5. The size 

correlated with the predicted molecular weight of the 

extracellular domain of the human neu gene product. 

prrrrrinn n f P 1QQ 
in Mniooirwi samples 
These examples illustrate detection of the 
human nsa related protein in cell lysates, tumor lysates, 
and in human blood plasma and sera. 
A - n rrnrr Tmm»nn^«wv fifflfrnl Protoco l 

Polystyrene plates (Nunc) were coated with 
either 20 microgram per milliliter of an wti-MU 

monoclonal antibody (Mab) , a combination of anti-nsu 
Mabs. or a polyclonal antibody for the purpos* , of 
capturing hurr.an nsu protein from various blol °^" 1 
specimens. Mabs were diluted in 0.1 M carbonate bu fe 
" H 9.6) and 100 microliters cm I added to each we of 
the microtiter plate. The plates were then incubated 
j overnight at 4°C. 
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After incubation, the coating material was 
decanted from the plates and 250 ul of blocking buffer 
,PBS with 2% bovine serum albumin <BSA> , 10% Beta-lactose 
and 0.01% thimerosal) was added to each well. The 
blocking buffer was decanted and 250 „1 of fresh 
buffer added to each well in order to block sites on the 
microtiter wells not coated with the anti-human nan 
antibody. Plates were incubated for 2 hours at ««» 
temperature. The blocking buffer was decanted and plates 
blotted with paper towels." Plates were dried -ernight 
in a hood at room temperature and then stored covered at 

* UntU "specimens to be evaluated for the human r*U ' 
protein consisted of lysates prepared from normal, 
preneoplastic or neoplastic ceUs or human body fluids 
such as serum, plasma or urine. The specimen was then 
added to the antibody coated wells in order to «£™ 
the human a** protein from the specimen. The plates 
incubated overnight at room temperature. After 
incubation, the plates were washed ,ix times with Du Pont 

wash Buffer <PBS, 0.05%, Tween 20) and » Dynatech 
P1 ate washer in order to remove unbound biological 

SPeCime "' Another anti-human nSU «ab coupled to biotin 
was added to each weU and incubated for 30 ~ 
room temperature. Plates were 

ZJZ a 1-00 dilution and ^ 
15 minutes at room To complete 

six times with ou P-te w sh Bu |flfD) 

the ir:::; ti: r ^T-ju«. «- — 

:a stpewih sulfuric acid and the optica! density 
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was determined using a Molecular Devices Plate Reader at 
a wavelength of 490 nm. 

b. nrrrrr i r n rf r 1fle> from rf>11 flnf1 tuPQ £ 
ly^rp^ u s ing capture assay s 

Several capture immunoassays have been 
performed to determine usefulness of this assay on 
biological materials. Figure 8 shows the results of a 
capture immunoassay in which the first antibody is xA-1 
and the second antibody is biotinylated NA-3. Cell 
lysates were prepared from several human tumor cell 
lines Hfiii RNA levels have been published for several o. 
these'cell lines (SK-BR-3, ZR-75-1, HCF-7) . The relative 
levels of human nfiii detected by this assay are in 
agreement with the published RNA data. The results of 
these assays and several others (not shown) using cell 
lines with Known levels of human « indicated this assay 
can be used to determine the relative level of human ua 
in cell lysates. Results also indicated that differences 
in expression of human n*U related protein can be used to 
classify the carcinoma cell lines shown in Figure 8 
in order to determine if this assay could 
detect human nen in tumor lysates, tumors that 

/v or did not express human neu 

expressed human nfili (X-3-5) or dia not v 

(3 T3 ras) were grown in nude mice. The two H 3T3 
derived cell lines are isogenic except that X-3-5 
expressed at the human n*u gene. Figure 9 shows the 
results of a capture immunoassay using NB-3 as the 

antibody. A human nau related gene pro 
in the W ate o f the x-,-5 tumor but ~ - « » ~ 
the 3T3-ras tumor, indicating the assay can spe 
detected human as* in tumor lysates. 

»<« a i-nr« have shown that many 
Several investigators nave s lAvels 



several inv*s»w «*.^*-- — — T 
hu man breast' tutors e-press human ^ « j^^tt- " 
35 order to determine if human DfiU =an be detected in 
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breast tumors, two samples from the same individual were 
prepared. Lysates were prepared from a human breast 
tumor (2747-01-050) and from normal breast tissue (2747- 
01-050) from the same patient. In this assay TA-1 was 
5 used as the first antibody and biotinylated BD-5 was used 
as the detector antibody. Figure 10 shows that human ns± 

can be detected in the tumor. 

These assays showed that the nSii capture 

immunoassay specifically detected a human related 
10 gene product from either cell or tumor lysates. The data 

also indicated the assay can determine relative levels of 

neu between samples. 

Lysates of human breast tumor and normal breast 

tissue (2747-01-050) from the same patient were evaluated 
15 by immunoblot. The immunoblot results showed that the 

neu related protein detected from the breast carcinoma 

lysate was pl85. 

C. p f tf r<Mnn o f F 1 0" ^ n b] nnri p1 ^ Se " 

These examples illustrate detection of human 
20 usil in sera and plasma from mice and humans bearing 

neoplastic tumors. 

In order to determine if human usu can be 

specifically detected in human sera or plasma, several 
control experiments were performed. These included 
25 detection of human nsu in the culture supernatant of cell 
lines that express high levels of human nfiU and in the 
sera of nude mice bearing tumors. 

Figure 11 shows the results of a capture 
immunoassay of human nsji from culture supernatants of 
30 cell lines using NB-3 as the capture antibody and 

biotinylated TA-1 as the detector antibody. The results 
show that a human nan related gene product can be 
detected in the supernatant of murine (18-3-7) or human 
(SK-BR-3) cell lines that express high levels of human 
35 neu but not in the supernatant of a cell line that does 
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not express human dsji, 3T3-ras, or in media alone, 
of these cell lines are able to grow as tumors in nude 
mice (18-3-7 and 3T3-ras> . Mice bearing tumors derived 
from injecting these cell lines subcutaneously into nude 
5 mice were bled and their sera was analyzed for the 

presence of human nsu by a capture immunoassay using TA-1 
as the capture antibody and biotinylated BD-5 as the 
detector antibody. The results of this assay are shown 
in Figure 12. As with the cell or tumor lysates and the 
10 cell culture supernatants, only the sera of the nude 

mouse bearing a tumor that expressed human nau reacted m 
the assay. Both normal nude mouse sera and sera from a ^ 
nude mouse bearing a tumor that did not express human nay. 

did not react in the assay. 
15 These experiments indicated that a human ofiii 

related protein was found in the sera of nude mice 
bearing tumors expressing human niu as well as the eel 
line causing the nude mouse tumor. Human nsu was found 
in the supernatant of human cell lines expressing nail 

20 (SK-BR-3) . . 

Assays were performed that were designed to 
test the hypothesis that patients with tumors expressing 
high levels of human nfiu will have sera containing a 
human m related protein. One series of assays used 
25 anti-^ Mab TA-1 as the capture reagent and biotinylated 
BD-5 as the detection reagent. Samples for analysis 
included normal human plasma and plasm, from two breast 
carcinoma patients. Results show that normal plasm, and 
plasma from P .tient AJAC -ere virtually unreactive in 
30 this particular assay whereas plasm, from patient PSU1 
showed significant reactivity in this assay suggesting 
that a human ne* related protein was present in the 
plasma of the breast carcinoma p.tient FSUL (Figur. ^ 
This experiment was repeated on . l.rger numbe 
35 of patients with Mab NB-S as the capture reagent (.ff»«« 
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to the solid support) and biotinylated MAB TA-1 as the 
detection reagent. Using this assay, about 225 separate 
plasma samples were evaluated for reactivity wxth 
Li-specific monoclonal antibodies. The samples were 
obtained from Dr. Daniel Hayes and Dr. Don Kufe of the 
Dana-Farber Cancer Institute. The specimens consisted of 
plasma samples from normal individuals, plasma samples 
from individuals with benign breast disease, plasma 
samples from individuals with breast cancer, plasma 
samples from individuals with gastric carcinoma and 
individuals with ovarian cancer. It appears that the 
average human ns* value for this particular study was 
about 600 for the normal plasma samples, i.e., plasma 
samples from normal individuals and individuals wxth 
normal (benign, breast disease. Table 2 present, . the 
individual data obtained for samples. Table 3 P"*^ s 
additional data for about 66 plasma samples from ovar, ,.n 
cancer patients which were evaluated for react.v.t xth 
^-specific monoclonal antibodies. It may be possible 
to convert the human nfiu. values presented here.n to 
fmol/ml. 
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P»11 APT! IRE ELI 



T* ble 2 
S& /HAVES P *N PT - * ^/PLASMA 



Human 
neu 

5 Sarr.ple Values 

102 847.8 

105 .460.1 

109 1877.8 

110 <500 
10 112 1087.4 

115 842.1 

116 li06.5 
118 928.6 
121 1579.2 

15 122 826.5 

1-29 887.9 

134 1133.9 

136 1340.3 

140 81915.0 

20 144 962.2 

149 1261.9 

158 1363.1 

165 7071.5 

167 3226.5 

25 176 821.8 

191 1126.0 

192 699.3 

193 1076.2 
204 7359.0 

30 207 1924.8 

225 1969.5 

242 853.9 



Sample 
251 
253 
264 .. 
266 
278 
280 
281 
274 
284 
290 
291 
292 
300 
305 
316 
317 
320 
322 
324 
330 
339 
355 
356 
360 
370 
376 
378 
385 



Human 
peu 

Values 
892.9 
1091.0 
815.4 
919.3 
776.8 
979.7 
391.4 
61730.0 
744.7 
583.0 
2439.3 
715.9 
763.6 
175573.3 
660.6 
841.8 
576.7 
857.0 
649.2 
927.6 
878.0 
1128.0 
662.6 
859.0 
677.8 
3486.7 
834.2 
422.3 



fiENjPT.E RESULTS 

Human 
neu 

Sample Values 



386 
390 
392 
395 

397 

398 

409 

412 

418 

420 

425 

428 

430 

435 

436 

437 

411 

474 

510 

517 

521 

522 

526 

529 

530 

533 

537 

542 



733.1 
1099.0 
674 .0 
5675.7 
664.5 
1474.3 
10278.7 
1068.0 
1142.7 
1363.7 
895.2 
1106.0 
928.6 
562.6 
5568.0 
560.4 
773.3 
1049.0 
558.9 
865.8 
2156.7 
3042.0 
599.5 
1542.0 
591.3 
932.6 
1174.8 
582.9 
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Human 
neu 

5 p ample VaJjifiS. 
556 645.8 
560 845.4 
583 8534.7 
587 669.8 

10 599 1054.0 
604 533.0 



609 


78266.7 


611 


988.5 


615 


1065.0 


619 


839.9 


621 


1238.5 


622 


1211.5 


623 


1061.0 


629 


866.4 


637 


956.1 


638 


400.1 


659 


1493.0 


662 


1074.0 


673 


2130.3 


679 


644.3 



683 710.5 

686 757.5 

687 1204.3 
691 583.9 

30 692 647.2 

699 1010.5 

702 1921.0 

708 860.2 



T ^i» ? (Confinuedl 
FUSft w^iilts 



Human 
nfiii 

Sample Values 



715 


1053. 


0 


721 


947. 


1 


728 


815. 


9 


732 - 


669 


.3 


746 


725 


.3 


749 


666 


.1 


753 


1108 


.5 



764 


10905.0 


130 


548.8 


141 


1069.0 


169 


822.7 


187 


812.7 


198 


328.2 


265 


664.1 


273 


752.1 


283 


1515.5 


294 


589.2 



299 586.3 

341 674.2 

359 851.6 

364 . 724.7 

383 964.0 

410 760.7 

424 563.2 

427 458.0 

429 677.1 

431 1267.3 

489 < 23 ' 4 



Human 
neu 

Sample Values 



511 


A A C 

443.0 


520 


1084 . 0 


539 


1143 . U 


567 


c r\ *5 A 


596 


C £ "7 Q 


606 


C "7 C A 


618 


£ / C ft 


710 


A Q 1 ft 


718 




759 


1 A C C 
10 DO • 3 


1303 


4^ / / • u 


1350 


2068 . 0 


1552 


804.6 


1562 


951.3 


1810 


4347.5 


1944 


1339.0 


1978 


828.3 


1983 


2694.0 


2004 


1190.5 


2105 


760.7 


2236 


279.1 



2553 1248.5 

2661 21668.5 

2669 2831.5 

2823 714.8 

2892 1758.0 

2904 31008.0 

29 34 7129.3 



40 



41 



10 



15 



20 



25 



30 



camole 

3282 

3527 

B01 

B02 

B03 

B04 

B05 

B06 

B07 

BOS 

B09 

BIO 

Bll 

B12 

B13 

B14 

B15 

B16 

B17 

BIB 

B19 

B20 

B21 

B22 

B23 

CIO 

C12 

C21 



Human 
neu 

Values. 
882.4 
621.0 
713.5 
586.9 
581.0 
560.4 
731.1 
586.3 
1038.0 
1027.0 
900.6 
455.1 
332.5 
627.3 
515.9 
505.5 
421.1 
570.4 
674.2 
665.6 
564.7 
475.3 
1297.0 
344.1 
824.2 
496.0 
547.8 
362.9 



TV^tp 2 (C o.nr.invedL 

FJiT g ft Results 
Human 

Sample Values 



C24 

C25 

C27 

C28 - 

C29 

C44 

C54 

C55 

C80 

C82 

C83 

C84 

C86 

C89 

C90 

C91 

C92 

C93 

C96 

C97 

C98 

C99 

C100 

C101 

C102 

C103 

C104 

C105 



422.1 

692.0 

880.6 

327.8 

636.5 

790.0 

669.8 

570.0 

605.1 

664.3 

782.2 

574.5 

543.6 

565.9 

598.5 

567.7 

679.2 

624.3 

717.0 

505.9 

437.2 

571.1 

783.9 

737.6 

572.8 

528.2 

823.4 

608.8 



C108 
C109 
C110 

cm 

C112 
C114 

Gl 

G2 

G3 

G5 

G6 

G7 

G8 
LW01 
LW02 
LW03 
LW04 
LW05 
LW06 
LW07 
LW08 
LW09 
LW10 
LW11 
LW12 

LW13 

LW14 

LW15 

LW16 



Human 

651 .8 
468.1 
634 .6 
617.4 
373.7 
529.9 
378.0 
542.8 
653.1 
523.6 
750.2 
473.6 
600.1 
476.7 
445.8 
586.5 
693.0 
565.9 
404.6 
754.7 
886.9 
555.6 
567.7 
454.4 
411.5 
677.5 
540.2 
617.4 
1263.0 
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neil Capture ELISA 
Ovarian Plasmas. 

valuer S^nsifi. aujT 1 aj 1 _ne Ji _v a i^ 




E016 
E017 



E035 



E039 

1057.4 fl Q8 8 

829 2 - E04 ° 

Bwiy 442 3 



5 E01 
E02 
E03 
E04 
E05 

io i7 * 9 -* ;;;; 4 83 .8 



E07 757 - 1 43 613.1 

mfl 1138.0 EO "* 3 . 6 • 

q 80 7 2044 

E09 9 °' 7 £045 >10000 
E011 

15 E012 ,!I 8 «*7 "5.7 

■07 0 E048 590.0 
,32 6 

E019 « 2 6 £o5o 803 .3 

E020 729 - 1 EQ51 609.1 

20 £021 491 ' 7 £052 782.6 
E022 

E023 96 - 2 £054 890.8 

E024 516 ' 5 EQ55 558.9 

E025 550 * 8 E056 >10000 

25 E026 IO'" £o57 595 . 6 

E027 

E028 633 ' 3 E059 983.9 

E029 394 * 9 EO60 760.3 

EO30 473 ' 8 E061 489.0 

30 E031 852 ' 1 . E062 485.6 

E032 824 E063 574 ' 4 

E033 * 98 ' 8 £064 739.1 

E034 760 - 4 E065 522.3 



1703.0 
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Ovarian P1f»s ma& 

667.5 
445.0 
582.5 
604.7 
792.6 
1817.5 



5 E066 
E067 
E068 
E069 
EO70 

10 E071 



15 



20 



S0M , ! Scribe* -» eValU " 8d ^ 

th e EUSA protocol « the antl -human a*! 

determined by the human entailed the 

The immunoblot procedure enta 

following protocol: samples were 

proximately 10 ° ^ eln A agac ose for 

precleared ^/^"V t « * " *" 

30 minutes at « us in, a 9 eentr ifuae. The 

sample was centrifuged xn an eppendo ^ ^ ^ 

supernatant was decanted and „ ethyl 9 r..n 

sodium dodecyl sulfate redu >n bu«^ ^ ^ sample . 
(sample loading buffer. «* «» ^ Mei9ht 

» 5« ^ »' SUS ^ e e d s :° ere then heated in a hot oil 
standard. The samples were 

M th for five minutes at 100 . „„ . ui mm 

The samples were electropn % 

35 stacking gel. ™e se P 
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onto nitrocellulose using the BioRad Transblot 
apparatus. The nitrocellulose filter was then blocked 
for one hour in Blotto (3% dry milk. 2% normal goat 
serum, 0.1% Tween-20 in PBS) and incubated for 3 hours 
5 at room temperature with about 10 ng/ml of 003 or . 
class matched control diluted to 10 jxg/ml in 50 ml 
Blotto. Filters were rinsed 3 times in a high salt wash 
buffer (20 mM Tris-HCl, 1 M N.C1. 0.05% Tween-20, P H 
7 5) and were then incubated with alkaline phosphatase 
0 labeled goat anti-mouse IgM (Kirkegaard * Perry Labs) 
' for at least one hour at room temperature. They were 

washed again 3 times with the high salt wash buffer, and 
th. bands were visualized using a BCIP NBT substrate Kit 

(Kirkegaard ( Perry Labs) . 
, t Figure 15 (M0) shows that OD3 detected a 

human nsu related protein in human plasma, obtained from 
a lactating woman, an individual having benign breast 
disease and a breast carcinoma patient, having an 
a P P o"mat. molecular -eight of about 100.000 daltons in 
20 ian.s 2. 4. 6. and I. No such protein (pl00, was 
detected in lanes 3. 5. and 9. Lane 1 contained 

i _ t anoc 2 and 3 contained 
secular weight ^ m 'J^"^ 4 and 5 conta ined 
plasma from a lactating woman. Lanes an 
controls. Lanes 6 and 1 contained plasma 

«.f«-nt #109 (Plasma taken from patient #109 
25 carcinoma patient 109. ( determined by 

had a human nsu value of 1,877.8 as a 
ELISA. ) Lanes 8 and 9 contained plasma from breast 

nt l283 ipiasma taken from patient #283 
carcinoma patient 283. (Pl.a ned by 

had a human Mil value of 1,515.5 as 
30 EL IS A.» Lanes 2. 4. « and 8 were ""^^ 
monoclonal antibody OD3. Lanes 3. 5. 1 «* «" 
blotted with the class matched negative control 
monoclonal antibody, TEPC 183 (a myeloma XgH purchase 
from Litton Bionetics) • 
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10 



15 



w «. »hat OD3 detected a nail 
Figure 16 (N12) shows that OD^ a 

relat ed protein in numan P-- ™TSZZ ' 

individual havin, benign breas - ^"' ^ 

breas t = a r=inoma patient. »n 'PP ^ ^ s> 

-rr 1 ":;"-:;::: - — - »■ «• 

and 7. SUC cont ained plasma from an 

and 8. Lanes 1 and 2 con Lanes 3 and 4 

„ ££1 /Plasma taken from patient 
patient #266 . < Plasma as determi hed by ELISA. 
human HSU value of 21,668.5 _ carci noma 

Lanes 7 and 8 contained plasma f « #29Q4 had a 

• «. .5904 (Plasma taken from patient 
patient #2904. l* determined by ELISA. 

human value of 31.00B.0 a ^ ^ J# 

La ne 10 contained molecular " ei< * antib0 dy OD3. 

wioi-red with monoclonal anti«w«j 
5, and 7 were blotted negative 
Lanes 2, 4, 6, and 8 were blotted 

control antibody WPC : 183. ^ detected a 

Xp-" - *-» piasma ' ° btained r 

human nsu related prot rfiseaS e and a breast 

an individual with benion Secular 
ca rcinoma patient, navxn, an 'P*"* 1 ™ , and 

weiont of about 100.000 daltons » 1"" • ?> ^ 

:5 N0 sue, band -as "^"J^J^r.. Lane, 2 ana 
La ne 1 contained molecular witft , astric 

3 contained plasma from an individu ^ 
carcinoma. Lanes 4 and 5 « " » * > ^ ts , ano 7 
dividual wit* benian patie nt 1140. 

30 contained plasma from an breas ^ yalue ot 

(P1 asma taKen from P.««*J « " LanM , „ d , 



. - 1TS A ) Lanes o *"» » 

81,915.0 as determined by patient #3 05. 

contained plasma from breas c ^ ^ ^ of 

(PlaS ma taxen from P-««t 130^ ^ ^ and 9 

175573.3 as determined by ELISA. ) 
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10 



15 



20 



- — r:rr:r=r.r.r' 
-:::;.u.- > -» : ™»„ - . 

Fiaure 18 (NB8) shows that OD3 aetec 

huMn ^ — - — p r; ln ; b r 

an inaivio.al with -« ian ; ar " n a ;: ut o 9 000 aauons in 

lanes 2, 3, &, ana , nd 8 

, s 8 9, and 10. Lanes 2, 4, 6, ana 

(Plasma taken from patient #45 had 

. -4 k« ft ISA ) Lanes 3, 5, '# ana ' . 
>10 000 as determined by ELI5A.J 

gained plasma from Can^e - 

1>70 3 as *"~ M ^ J ^ Stained the centre! which 
a plasma sample. Rather, " 17 _ 

„as turner extract ^""^""^TanU 2 and 3 -ere 
7 -8 Known te contain human » pl85 . L ^ tlbody 0 D3 for 

blott ed "ITSr th/ne^t.. 

one hour. Lanes 4 ana heur> 

contro l monoclonal ^ ™ „ 

Lanes 6 and 1 were dj. 8 and 9 

monoc ionai « - 

were blotted with the neg ^ ^ which 

for three hours. Lane t pl85 in th e 

detected the human nfili reiatea g 



25 

tumor extract. 
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Human neu 

Results jTT^mnhlot Results 

Plasma Sample ELISA Results 

109 i' 877 - 8 " * 

283 1,515.5 

2661 21,668.5 " * 

2904 31,008.0 

140 81,915.0" 

305 175,573.3 



47 



